In groups of Chinese patients with duodenal ulcer and controls, increasing the dose of pentagastrin from the standard dose of 6 ug/kg to either 9 ug/kg or 12 ug/kg did not result in any change in the maximum acid output (MAO) Using a 'standard' dose of histamine acid phosphate (0-04 mg/kg) as stimulus, the maximum acid output (MAO) of Indians (Vakil and Mulekar, 1965; Goyal et al., 1966; Desai et al., 1969) and Singaporean Chinese (Fung, 1970) 15 March 1977 because of its safety has been regarded as the stimulant of choice (Baron, 1970) .
Using a 'standard' dose of histamine acid phosphate (0-04 mg/kg) as stimulus, the maximum acid output (MAO) of Indians (Vakil and Mulekar, 1965; Goyal et al., 1966; Desai et al., 1969) and Singaporean Chinese (Fung, 1970) was about half the values obtained in Occidentals, both with respect to normal subjects and patients with duodenal ulcer. The difference may be related in part to the doses of histamine acid phosphate used. In Indians weighing between 40 and 60 kg, doses of histamine acid phosphate of 0 05 mg/kg for normal subjects and 0'06 mg/kg for duodenal ulcer patients were required for maximal stimulation (Desai et al., 1969) , while in Singaporean Chinese the equivalent dose was found to be 0-06 mg/kg (Fung, 1970) . Under such maximal stimulation, the Indians but not the Singaporean Chinese in these studies achieved a maximum acid output which was comparable with that of the Westerners. The possibility remains that Chinese may possess a smaller parietal cell mass as compared with the Occidentals.
Pentagastrin, at a dose of 6 ug/kg, gives a 'maximal' acid secretion that is indistinguishable from a standard dose of histamine acid phosphate (Multicentre Pilot Study, 1967; Desai et al., 1970) and Received for publication 15 March 1977 because of its safety has been regarded as the stimulant of choice (Baron, 1970) .
In this study, the effect on acid secretion after a standard dose of pentagastrin was compared with doses of 9 ug/kg and 12 ug/kg in a series of Chinese patients with duodenal ulcer and controls. In addition, the parietal cell mass of a group of duodenal ulcer subjects was estimated and correlated with their corresponding MAO.
Methods

MAXIMUM ACID OUTPUT
Sixty-eight patients with duodenal ulceration proven by barium studies, endoscopy, and/or subsequent surgery were studied. In 24 patients the MAO in the hour after subcutaneous doses of 6 ug/kg and 9 ug/ kg of pentagastrin was measured, and in 44 MAO was estimated after doses of 6 ug/kg and 12 ug/kg. Twenty-two healthy subjects acted as controls.
Their MAO was measured after doses of 6 ug/kg and 9 ug/kg pentagastrin.
The procedure of estimating MAO was conventional (Baron, 1973) . In all cases, the nasogastric tube was positioned fluoroscopically. Care was taken that drugs, particularly anticholinergics, were withdrawn before the tests. Smoking was prohibited during the tests and the subjects were encouraged to spit out the saliva and not to swallow it. No attempt was made to measure the loss of gastric juice through the pylorus nor to prevent duodenogastric reflux. In each individual, the tests with the standard and higher doses of pentagastrin were performed on separate days and the order of 'the tests Was randomised. No side-effect was observed in any subject.
MEASUREMENT OF PARIETAL CELL MASS
Twelve of the patients with duodenal ulcer underwent partial gastrectomy with the Polya Hofmeister type of anastomosis. In each case the MAO test was repeated two weeks after surgery.
The parietal cell mass was estimated using the method of Card and Marks (1960 (Diem and Lentner, 1970) .
Results
MAXIMUM ACID OUTPUT (MAO)
There was no significant difference in MAO using (Table 2 ). Similarly no difference was observed in the duodenal ulcer patients when doses of 6 ug/kg and 12 ug/kg pentagastrin were used (Table 2 ). In both sexes the mean MAO of duodenal ulcer patients was significantly higher than the controls (Table 3 ). The age and body weight of all groups compared were comparable (Tables 1, 2, 3). A significant correlation between MAO and body weight was observed in the normal subjects and the patients with duodenal ulcer (Fig. 1 ).
COMPARISON WITH OTHER SERIES (Table 4) It can be appreciated that a gross difference is present between the Western series and the Chinese series, the latter being fairly comparable with the other Asian series. Because of variation in the way of expressing acid output, because the doses of stimulants used in some studies would give only submaximal effect, and because of the failure in some reports to subdivide patients according to sex, statistical comparison with the Hong Kong series was deemed legitimate only in the two Edinburgh series, both Furthermore, it was possible to compare the present series with the Scottish series of ulcer patients reported by Lam and Sircus (1975) with respect to the MAO in relation to body weight. The Scottish patients had longer ulcer histories and were heavier. Their MAO in mmol/h/kg body weight was significantly higher than that of the Chinese patients in the male subjects but not so in the female subjects (Table 5 ). The insignificant differencebetween md its relation to parietal cell mass 829 the females of the two races is most likely due to the small number of Chinese females in this study.
PARIETAL CELL MASS
In 12 duodenal ulcer patients, the differences in MAO before and after gastrectomy were correlated with the parietal cell counts as estimated from the resected portions of the 12 stomachs. A significant correlation was observed (Fig. 2) . Lam and Sircus (1975) .
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The MAO and the parietal cell mass of the Chinese patients were compared with those of the Scottish patients reported by Card and Marks (1960) , and were found to be significantly smaller. The acid output per unit parietal cell mass, however, was not different (Table 6 ).
Discussion
We have found that increasing the dosage of pentagastrin from the standard dose of 6 ug/kg to either 9 ug/kg or 12 ug/kg does not result in a further rise or fall in maximum acid output (MAO) in Chinese subjects, normal or with duodenal ulcer. This agrees with the observation of a multicentre study (Multicentre Pilot Study, 1967) in six subjects that the acid output to doses of 6 ug/kg and 9 ug/kg was not significantly different. Although we have not tested whether doses less than 6 ug/kg will produce similar maximal effects on acid secretion, 6 ug/kg pentagastrin appeared to be a safe and suitable standard dose for Chinese subjects.
Previous studies of the MAO in Indians (Vakil and Mulekar, 1965; Goyal et al., 1966) and in Singaporean Chinese (Fung, 1970) , both however using a submaximal dose of histamine acid phosphate (vide supra), suggest that the Asians, normal and with duodenal ulcer, have a smaller acid output when compared with the reported series of Occidental subjects. The present study, in which a maximal dose of pentagastrin is used, reveals similar findings (Table  4) and further supports the concept that the Asians have smaller MAO. There are several possible explanations.
Firstly, since MAO is a reflection of parietal cell mass, as indicated by the original findings of Card and Marks (1960) as well as by the present study (Fig. 2) , our findings would suggest that the Chinese possess a smaller parietal cell mass than the Occidentals. Comparison of the parietal cell counts on resected stomachs of duodenal ulcer patients as observed in this study with those observed by Card and Marks (Table 5) would further support this concept. Although the proportion of stomach resected obviously may vary, despite the fact that the same type of surgery was performed in both series (Polya Hofmeister), it would appear that the difference in counts in the two series is too gross to be explained by such variation. Furthermore, the acid output per unit parietal cell mass is not statistically different in the Scottish and Chinese patients (Table  5) , strongly indicating that the smaller MAO of the Chinese patients is related to a smaller parietal cell mass. *as reported by Card and Marks (1960) . tMAO = mean of differences in MAO before and after gastrectomy.
tMAO (mmol/h) corresponding to 10' parietal cells.
Maximum acid output to graded doses ofpentagastrin and its relation to parietal cell mass 831 Secondly, MAO is correlated with body weight both in normal subjects and in patients with peptic ulcer as observed in the present study ( Fig. 1) and those of others (Baron, 1963; Novis et al., 1973) . The smaller MAO in the present Chinese series therefore may be related in part to a smaller body weight. The mean body weight of 54 8 kg for males and 50 5 kg for females in the present series, as compared with the generally accepted average of 60-70 kg for the Westerners would lend some support to the idea. In fact, the body weight of the Chinese patients in this series is significantly smaller than the Scots as reported in an Edinburgh series (Table 5 ). It was observed that expressing MAO in mmol/hour/kg total body weight in normal subjects eliminates the difference in MAO as expressed in mmol/hour in the two sexes (Lam and Sircus, 1975) , as well as the difference in two ethnic groups (Lam, 1975) . Expressed in this manner the MAO of the Scottish male patients is still significantly larger, albeit less so than that of the Chinese male patients, but not so with respect to the female patients. Furthermore, MAO has been found to relate to body height (Hobsley et al., 1975) , a factor which the present study is unable to examine. We believe that size is an important factor in explaining the racial difference in MAO.
Thirdly, MAO appears to decrease in the aged (Baron, 1963; Grossman et al., 1963) . As the number of patients in this series is not large enough to give a meaningful result on statistical analysis with respect to increasing age, the effect of age on acid output in the Chinese subject has not been defined. However, age is unlikely to be an important factor, as the mean age in the two sexes in the present series is not appreciably different from that in a Scottish series (Table   4) .
Fourthly, acid secretion in duodenal ulcer patients has been found to be related to the length of ulcer history (Sircus, 1968; Lam and Sircus, 1975; Hobsley et al., 1975 Fifthly, among the duodenal ulcer population, there is always a group in whom the MAO is within the range of normality and a group whose MAO is above this range (Baron, 1970) . Expressing MAO in relation to body weight, the proportion of hypersecretors in a Scottish series has been found to be approximately 50% (Lam and Sircus, 1975) , whereas that in a Chinese series is approximately 30% (Lam et al., unpublished data) . Thus a random sample of Chinese duodenal ulcer patients would have a mean MAO which is smaller than that of a random series of Scottish patients, as there will be more normosecretors in the former and more hypersecretors in the latter. This may be an important factor in accounting for the apparent discrepancy in MAO between Chinese and Occidentals.
In conclusion, we have shown that 6 ug/kg pentagastrin is a safe and maximal dose for measuring the MAO in Chinese normal subjects and patients with duodenal ulcer. We have found that the MAO of the Chinese patients with duodenal ulcer is appreciably smaller than that of the Occidentals and that this is most probably related to their possession of a smaller parietal cell mass. 
